Background: To explore the independent prognostic factors for the recurrence/metastasis of patients with locoregionally advanced nasopharyngeal carcinoma (LANPC). Materials and Methods: A total of 604 patients initially diagnosed as LANPC by pathohistology in Fujian Provincial Cancer Hospital were selected to analyze the relationship between the clinical pathological patterns, therapeutic protocols and clinical stages with the recurrence/metastasis of LANPC. Results: The 1-, 3-and 5-year locoregionally recurrent rates of LANPC patients were 2.0%, 9.5% and 12.9% respectively, with average recurrent period being 78 months. Univariate analysis results indicated that clinical stages had certain influence on the recurrent period of LANPC patients. However, COX regression models showed that ages, genders and clinical stages were not the independent prognostic factors influencing the recurrence. The 1-, 3-and 5-year metastatic rates of LANPC patients were 6.6%, 17.5% and 18.8% respectively, with average metastatic period of 73 months. Univariate analysis results demonstrated that ages, N stages, clinical stages, locations of lymph node, retropharyngeal lymph node and extracapsular invasion of lymph node had certain influence on the metastatic period of LANPC patients. Additionally, further COX regression analysis results suggested that T stages, reduction protocols and extracapsular invasion of lymph node were the independent prognostic factors influencing the metastasis of patients with LANPC, in which T stages and extracapsular invasion of lymph node were the pestilent factors while reduction protocols the protective factor. Conclusions: Induction chemotherapy is beneficial to LANPC patients with initial treatment, and the metastatic rate decreases greatly after the application of reduction chemotherapy.
Introduction
Nasopharyngeal carcinoma (NPC) is one of the most common head-neck malignant tumors in China, with especially high morbidity in the south region. The morbidity of NPC in Guangdong Province ranks the third in all malignant tumors and the first in head-neck tumors (Hu et al., 2014; Li et al., 2014) , and with significant racial, regional and family aggregation phenomenon (Qu et al., 2015) . Radiotherapy is the primary therapeutic method for locoregional advanced NPC (LANPC) because LANPC is sensitive to radiotherapy. In recent years, with the wide application of intensity modified radiation therapy (IMRT) and comprehensive therapies, the therapeutic efficacy for NPC patients has been further improved and the 5-year local recurrence free survival rate is up to 78.4%~80% Lee et al., 2014; . However, the therapeutic efficacy for LANPC patients is still unsatisfactory and the 5-year survival rate , Chao-Bin Huang 1 , Shao-Jun Lin 1 , Jian-Ji Pan 1,2 * is only 70% . Recurrence and metastasis are commonly seen after the initial treatment of LANPC, which can lead to the failure rate of first-cycle radiotherapy up to 25%. Moreover, distant metastasis is the primary failure model, accounting for 53.6%~63.1% of the whole recurrence, followed by the locoregional recurrence and regional lymph node metastasis (Chen et al., 2013; Zeng et al., 2014) . At present, radiochemotherapy is still the major protocol for the treatment of LANPC patients, and in order to further improve its therapeutic efficacy, the independent prognostic factors influencing the therapeutic failure models should be firstly explored. Therefore, this study analyzed the clinical data of 604 LANPC patients and explored the relationship between clinical pathological characteristics and therapeutic protocols with the LANPC recurrence/metastasis, aiming to search the independent risk factors for LANPC patients with recurrence/metastasis and predicate the clinical efficacy of secondary-cycle treatment after recurrence, so as to provide theoretical basis for the establishment of standard therapeutic protocols for patients with LANPC. 
Materials and Methods

General data
Methods
Evaluation before treatment: Evaluation before treatment included record analysis and physical examination, the latter of which was consisted of blood routine, nasopharyngoscope, magnetic resonance image (MRI) on nasopharynx and neck, chest X ray or CR scan, abdominal color ultrasound or MRI, electrocardiogram and emission CT (ECT) bone image. Partial patients also needed examination with positron emission computed tomography (ECT), which was decided by the doctorin-charge according to the patients' practical conditions. Initial therapeutic outcome: Radical radiotherapy was given to all patients, in which 399 with routine radiotherapy and 205 with IMRT; the total radiotherapeutic dosage on nasopharynx was 66.00~85.60 Gy with average one of (70.87±3.10) Gy, and ratiotherapeutic times were 30~40 times with average ones being (34.01±2.38) times; the maximum radiotherapeutic dosage for lymph node was 50.00~79.00 Gy with average one of (65.44±5.19) Gy, and the radiotherapeutic times for neck were 25~39 times with average ones being (32.00±2.46) times. The detailed techniques referred to the previously reported research by Cancer Hospital of Fujian Medical University (Lin et al., 2009; Xu et al., 2010) . Additionally, emergency treatments, including surgery, dimensional conformal radiation therapy (3D-CRT), chemotherapy, intracavitary brachytherapy and intensity modulated radiation therapy (IMRT) were given to patients who had persistent or relapse diseases.
Of all patients, 549 received chemotherapy, in which 153 were treated with recurrent chemotherapy, 104 with 1-cycle chemotherapy and 49 with >2-cycle chemotherapy. The administrative protocols included: The detailed chemotherapeutic cycles and administrative protocols were determined by the doctor-in-charge according to the practical conditions of patients. A total of 520 patients received induction chemotherapy, in which 36 received 1-cycle and 484 >2-cycle chemotherapy. The intervals of induction chemotherapy were 2 weeks, and radiotherapy was conducted within 1 week after the second-cycle induction chemotherapy. Induction protocols: 444 patients were treated with paclitaxel plus platinum, 13 with gemcitabine plus platinum and 63 with fluorouracil plus platinum, whose administrative dosage and times were the same with those of concurrent chemotherapy. Moreover, 98 patients were treated with adjuvant cisplatin-based chemotherapy accepting the advices of the attending radiation oncologists.
Follow up: The median follow-up period was 65 months (3~86 months) in this study. The primary endpoint of the follow up was overall survival (OS) and second endpoints were progression-free survival (PFS), locoregional free survival (LRFS) and distant metastasisfree survival (DMFS). During the treatment, all patients were evaluated 1 time/week. After treatment, they were followed up 1 time/3 months within the first 2 years, and 1 time/6 months in the next 3 years and then 1 time/year every year.
Observational indexes
The recurrence and metastasis were observed to analyze the relevance between recurrence/metastasis with clinical pathological characteristics and therapeutic protocols. The periods of recurrence and metastasis were recorded to analyze the influence of each factor on recurrence/metastasis of LANPC patients.
Statistical data analysis
Double input of data obtained after follow up was performed with EpiData 3.0. SPSS 17.0 and SAS 9.3 software were applied for all data analysis. As to categorical variables, the frequency and percentage of each variable were calculated and detected by χ 2 test or continuous correction χ 2 test whereas rank categorical variables were detected with χ 2 trend test. Life table was applied to calculate the 1-, 3-and 5-year DMFS and LRFS and Log-Rank test was adopted to compare the differences among groups. COX stepwise regression analysis was used to determine the relevant factors influencing the recurrence and metastasis of LANPC. P<0.05 was considered to be statistically significant.
Results
Analysis on relevance between recurrence and each factor
The recurrent rate was evidently lower in patients in clinical stage Ⅲ than those in Ⅳ (P<0.05) and was apparently lower in survival patients than those died DOI:http://dx.doi.org/10.7314/APJCP.2015.16.10 
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(P<0.01); the different T stages were in close association with recurrence (P<0.05); but there was no significant difference between the rest factors and recurrence (P>0.05) ( Table 1) .
Influence of each factor on recurrent time
The life table method was applied to analyze the follow-up data of all patients, and the results indicated that the 1-, 3-and 5-year recurrent rates of LANPC patients were 2.0%, 9.5% and 12.9% respectively, with average recurrent period being 78 months (95% confidence intervals: 76.43~79.86 months).
In order to observe the influence of each factor on recurrent period, log-rank test was adopted, in which ages, pathological patterns, T stages, N stages, concurrent chemotherapy, locations of lymphadenovarix, retropharyngeal lymph node, chemotherapeutic cycles, induction chemotherapy and the induction protocols were excluded from the test due to their values, while the rest factor results were shown in Table 2 . It was suggested in the table that clinical patterns and death had certain influence on the recurrent period of LANPC patients whereas the rest factors had no impact.
On this basis, genders, ages, pathological patterns, T stags, N stags, radiotherapeutic techniques, concurrent chemotherapy, locations of lymphadenovarix, induction chemotherapeutic protocols, retropharyngeal lymph node, chemotherapeutic cycles, extracapsular invasion of lymph node and metastasis were set as the variates to conduct the multivariate analysis with COX risk ratio regression models (clinical stages were excluded from the analysis due to the high association with TNM stages). It was believed that the above factors were not the independent prognostic factors influencing the recurrence of LANPC because there was no significant difference according to the terminal COX regression equation (χ 2 =23.758, P=0.126). DOI:http://dx.doi.org/10.7314/APJCP.2015.16.10 
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Relevance between metastasis and each factor
The metastatic rates of females, and of patients in phase Ⅳ and those with retropharyngeal lymph node and extracapsular invasion of lymph node were relevantly higher; the larger the T stages, the higher the metastatic rate; the metastatic rate was the highest in patients with superclavical lymphadenovarix, followed by those with lower-neck and upper-neck lymphadenovarix, and the rate of those without lymphadenovarix was the lowest; it was higher in patients without lost to follow-up than those with; it was higher in patients died than those survival and lost to follow-up; and there were significant differences in above comparison (Table 3) . However, the metastatic rates of the rest factors had no significant difference (Table 3) .
Influence of each factor on metastatic period
The life table method was applied to analyze the follow-up data of all patients, and the results indicated that the 1-, 3-and 5-year metastatic rates of LANPC patients were 6.6%, 17.5% and 18.8% respectively, with the average recurrent period being 73 months (95% confidence intervals: 70.87~75.21 months). In order to observe the influence of each factor on the metastatic period, log-rank test was adopted, in which T stages, N stages, radiotherapeutic techniques, concurrent chemotherapy, chemotherapeutic cycles and recurrence were excluded from the analysis due to their values, while the rest factor analysis results were shown in Table  4 , which demonstrated that genders, N stages, clinical patterns, locations of lymphadenovarix, retropharyngeal lymph node, extracapsular invasion of lymph node and death had significant impact on the metastatic period of LANPC patients: the metastatic rates of females, and of patients in phase Ⅳ and those with retropharyngeal lymph node and extracapsular invasion of lymph node were relevantly higher; the larger the T stages, the higher the metastatic rate; the metastatic rate was the highest in patients with superclavical lymphadenovarix, followed by those with lower-neck and upper-neck lymphadenovarix, and the rate of those without lymphadenovarix was the lowest; it was higher in patients without lost to follow up than those with; it was higher in patients died than those survival and lost to follow up; and there were significant differences in above comparison; but the rest factors had no connection with the metastatic period.
On the basis of univariate analysis, genders, ages, pathological patterns, T stags, N stags, radiotherapeutic techniques, concurrent chemotherapy, locations of lymphadenovarix, induction chemotherapeutic protocols, retropharyngeal lymph node, chemotherapeutic cycles, extracapsular invasion of lymph node and metastasis were analyzed by multivariate analysis with COX risk ratio regression models (clinical stages were excluded from the analysis due to the high association with TNM stages). According to the COX regression analysis results, T stages, induction protocols and extracapsular invasion of lymph node were the independent prognostic factors for the metastasis of LANPC, and the metastasis was positively associated with T stages and extracapsular invasion of lymph node, which meant that T stages and extracapsular invasion of lymph node were the pestilent factors while reduction protocols the protective factor, and that the application of reduction protocols could greatly reduce the metastatic rates of LANPC patients (Table 5) .
Discussion
With the continuous promotion of imaging technical techniques, improvement of radiotherapeutic techniques and the combined administration of radio-and chemotherapies, the survival rates of LANPC patients have been greatly increased. However, because LANPC patients are easy to have recurrence and metastasis, so recurrence and metastasis are still the major factors contributing to the post-radiotherapy death of LANPC patients (Dizman et al., 2014) . Therefore, how to further control the therapeutic failure is of great significance. In addition, analysis on the clinical characteristics and the independent prognostic factors influencing the recurrence or metastasis of LANPC patients can devote contributions to seeking for more effective therapeutic methods for the decrease of recurrence or metastasis.
The post-therapeutic recurrence/metastasis involves multiple factors including biological characteristics, clinical stages and therapeutic protocols, etc. the present studies believed that the recurrence was closely correlated with clinical stages in LANPC patients, and the recurrent rate was higher in advanced LANPC patients after initial comprehensive treatment (Li et al., 2012) . Wang et al analyzed the factors with potential influences on the post-radiochemotherapeutic local control rate (LCR) of LANPC patients, in which the univariate analysis results revealed that the skull base bone destruction, T stages and pathological patterns diagnosed with MRI had significant impact on the LCR, and further COX regression analysis indicated that skull base bone destruction and pathological patterns diagnosed with MRI were the independent prognostic factors of the postradiochemotherapeutic LCR of LANPC patients . Additionally, another study pointed out that the cranial nerve involvement and tumor response were closely connected with the distant metastatic rate, while ages, cranial nerve involvement, T stages and tumor response were the prognostic factors impacting the DMFS and disease-free survival time of LANPC patients (Demirci et al., 2011) .
This study analyzed the clinical data of 604 patients initially diagnosed as LANPC without distant metastasis, and the results found that recurrence was in correlation with clinical stages and T stages, and further analysis on the influence of each factor on the metastatic period suggested that the clinical stages had obvious impact on the metastatic period of LANPC. However, there was no significant difference in COX regression equation after analysis, demonstrating that the factors selected in this study were not the independent prognostic factors influencing the recurrence, which was predicated to be associated with the fact that the application of IMRT and the comprehensive chemotherapies might lead to discrepant LCR to LANPC patients. The relevance analysis between each factor and the metastasis of cancerous cells showed that ages, clinical stages, retropharyngeal lymph nodes, extracapsular invasion of lymph node, N stages and locations of lymphadenovarix were in relation with the metastasis of cancerous cells, and further univariate and multivariate analysis about the influence of each factor on the metastasis of LANPC prompted that T stages, induction protocols and extracapsular invasion of lymph node were the independent prognostic factors for the metastasis of LANPC, and the metastasis was positively associated with T stages and extracapsular invasion of lymph node and negatively connected with induction protocols, which meant that T stages and extracapsular invasion of lymph node were the pestilent factors while induction protocols the protective factor, and that the application of induction chemotherapy could greatly reduce the metastatic rates of LANPC patients. There was significant difference in the recurrent and metastatic periods between patients with and without lost to follow up, which was predicated to be associated with the loss of data in this study. Moreover, this study also illustrated that the survival patients were significantly lower in recurrent
